Résumé. 2014 
Semiconductor device performance is often governed by the existence of surface or interface states. Such states can be due to the presence of defects, for instance trivalent silicon at the Si-Si02 interface or excess arsenic at the GaAs-oxyde interface. Fermi level pinning at Schottky barriers is also due to interface states which are either metal induced gap states [1] or defect induced states [2] . Even the side surfaces of field effect transistors exhibit defect states which play an important role in device operation.
One aim of this paper is first to present evidence that most of the experimental results can be connected together through the concept of dangling bonds. Such dangling bonds naturally occur at free surfaces and for trivalent silicon at the Si-Si02 interface. However we show that they must be important as resonant states at Schottky barriers and (*) Unité Associée au C.N.R.S. N° 253 , that they implicitely govern band offsets at semiconductor heterojunctions. They thus provide a simple physical basis to understand Tersoffs model relating Schottky barrier heights and band offsets. They are also important for many kinds of defects.
The second part will be devoted to a discussion of the surface recombination velocity S. We reexamine the Stevenson-Keyes formula [3, 4] [5] . However by far the simplest system corresponds to the isolated dangling bond characteristic of the trivalent silicon atoms which exist in a Si or at the Si-Si02 interface. Such a dangling bond is characterized by one gap level [6, 7] [8] for a review) which is practically independent of the nature of the metal. Such pinning already occurs at a fraction (-0.2) of a monolayer of deposited metal.
These facts have led Spicer to propose his defect model [2] based on the hypothesis that the Fermi level is pinned on gap states, induced by semiconductor surface defects, whose position might remain independent of the nature of the metal. This model has been analysed theoretically by Sankey et al. [9] [12] . At present the most successful predictions have been obtained from simple semiempirical theories. However there have also been systematic local density [13] as well as tight binding calculations [14, 15] . Typical results arè given in table 1 showing the kind of agreement that can be obtained. [27] . (e) This work with the parameters of reference [28] . 
Recombination velocities.
As pointed out by Aspnes [29] there is a difficulty in understanding the observed values of the recombination velocity ( ~ 105 to 107 cm/s) when using the Stevenson-Keyes formula [3, 4] . We shall then reexamine this problem in the light of recent work [30] and with the help of theoretical expressions for the capture cross-sections. The Stevenson-Keyes expression is valid when the following conditions are realized : i) steady state, ii) constant quasi-Fermi levels across the space charge region and iii) injected carrier densities much smaller than bulk doping. Then, the surface recombination velocity S can be written [4] A very interesting conclusion can be drawn from these numbers. In reference [30] 
